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(54) POLYCARBONATE RESIN COMPOSITION, OPTICAL PART AND ITS PRODUCTION 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a polycarbonate resin composition 
scarcely being colored, excellent in transparency, mechanical physical 
properties heat resistance, etc., having low birefringence, excellent in 
moldability and useful for optical parts by mixing a specific polycarbonate 
copolymer with a phosphite ester compound at a specific ratio. 
SOLUTION: This polycarbonate resin composition comprises (A) 100 pts.wt. 
of a polycarbonate copolymer comprising repeating structural units of 
formulas I and II [Rl, R3 are each an alkyl or the like; R2 is H or the like; (k) 
is 0-3; (m) and (n) are each 0-20, provided that (m)+(n) is not zero], 
preferably containing the repeating structural units of formula I in amount of 
5-90 mol.%, and preferably having a weight-average mol.wt. of 
10,000-150,0000, and (B) 0.0005-5 pts.wt of a phosphite ester compound [for 
example, tris(2,4-di-tert- butylphenyl)phosphite]. The component A is 
obtained, for example, by reacting a compound of formula II with a compound 
of formula IV, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optic which fabricates this resin constituent and is 
obtained, and its manufacture method further about the polycarbonate resin constituent containing the specific polycarbonate 
copolymer which comes to contain a repeat unit and a specific phosphorous acid ester compound. The resin constituent of this 
invention is excellent in transparency, machine physical properties, thermal resistance, etc. a top with very little coloring, and has 
low form birefringence, its melting fluidity is still better, it is excellent in fabricating-operation nature, and useful to the optic 
which makes representation an optical disk substrate, a pickup lens, the plastic plate for liquid crystal cells, prism, an optical 
fiber, etc. 
[0002] 

[Description of the Prior Art] The polycarbonate is broadly used in an automobile, the electrical and electric equipment, and the 
optical field as engineering plastics. The polycarbonate used broadly now is usually manufactured from halogenation carbonyl 
compounds, such as 2 and 2-screw (4'-hydroxyphenyl) propane (bisphenol A is called hereafter) and a phosgene. The 
polycarbonate manufactured from bisphenol A is the resin equipped with properties, such as transparency, thermal resistance, 
low moisture permeability, shock resistance, and dimensional stability, with sufficient balance, is used widely, and is especially 
used in optic fields, such as an optical disk substrate, in recent years. However, in the optical disk used as these information 
record media, not to mention a disk substrate being transparent in order that a laser beam may pass the main part of a disk, in 
order to lessen a readout error, having optical homogeneity is called for strongly. 

[0003] For example, when the polycarbonate manufactured from bisphenol A is used, in case the residual stress by the capacity 
change the thermal stress produced in cooling and flow process of the resin at the time of disk substrate molding, molecular 
orientation, and near a glass transition point etc. becomes a cause and a laser beam passes a disk substrate, a birefringence arises. 
It becomes a critical defect for optics, such as an optical disk substrate, that it produces the readout error of the recorded 
information that the optical heterogeneity resulting from this birefringence is large, for example etc. furthermore, since the 
viscosity at the time of melting is high (for example, in order that this polycarbonate may raise recording density), it is very 
difficult to carry out injection molding of the disk substrate which has a small diameter of a pit, and to obtain it ~ etc. — the 
problem was in fabricating-operation nature 

[0004] Various new polymer is proposed as a method of solving such a trouble. For example, the spiro-bi-indanol independent 
polycarbonate or the copolymerization polycarbonate of spiro-bi-indanol and bisphenol A is indicated (JP,63-314235,A etc.). 
However, transparency and mechanical strength were bad and had the trouble practical ~ although the former polycarbonate is a 
low birefringence, when a fabricating operation is carried out for example, a crack arises in a moldings. Moreover, although 
transparency and machine physical properties of the latter polycarbonate improved with the increase in the content of bisphenol 
A, the birefringence became large and there was a trouble in use as optics, such as an inforrnatiori record medium which was 
mentioned above, moreover, the information record intermediation of which precision processability which was mentioned 
above is required although some viscosity at the time of melting is low as compared with the polycarbonate manufactured from 
bisphenol A with these existing polycarbonates -- it was hard to say that it has practically sufficient melting fluidity to carry out 
injection molding of the disk substrate of the body and its function, and obtain, and solution of these troubles was desired 
strongly 

[0005] This invention persons conquered the trouble of the above [ the polycarbonate copolymer which already comes to contain 
the repeat structural unit expressed with the after-mentioned general formula (1-a) and a general formula (2-a) ], transparency 
and machine physical properties useful to optics, thermal resistance, etc. were good, and they had low form birefringence, and 
melting fluidity was still better, found out excelling in fabricating-operation nature, and have applied (Japanese Patent 
Application No. No. 357664 [ nine to ]). However, in the optic use, it divides to the resin used and high transparency is 
demanded. That is, if it is in the resin for fabrication of an optic, although immediately after fabrication or an initial hue is 
naturally good, you have to prevent yellowing by long term deterioration, the fall of transparency, etc. Moreover, in fabrication 
of the disk substrate of high recording density which has the above more narrow width of recording track and shorter truck 
length, in order to raise imprint nature, it is necessary to carry out in about 250-300 degrees C or the elevated temperature 
beyond it, aggravation of a hue, the fall of transparency, etc. usually tend to take place, and the resin constituent which has the 
stability at the time of the melting fabrication which was very excellent is called for. 
[0006] 
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[Problem(s) to be Solved by the Invention] The technical problem of this invention conquers the above-mentioned trouble, and is 
excellent in transparency, machine physical properties, thermal resistance, etc. in a top with very little coloring at the time of 
fabrication, and has low form birefringence, and its melting fluidity is still better, and it is offering the optic which fabricates this 
polycarbonate resin constituent in the polycarbonate resin constituent row in which fabrication at low temperature is possible, 
and is obtained, and its manufacture method. 
[0007] 

[Means for Solving the Problem] This invention persons reached this invention, as a result of inquiring wholeheartedly, in order 
to solve the above-mentioned trouble. That is, this invention relates to the polycarbonate copolymer which comes to contain the 
repeat structural unit expressed with the ** following general formula (1-a) and a general formula (2-a) (** 2), and the 
polycarbonate resin constituent characterized by containing the phosphorous acid ester compound of 0.0005 - 5 weight section to 
this resin 100 weight section. 
[0008] 
[Formula 2] 

CH 3 CH j 




CH a CH, (2-a) 

(Rl and R3 express an alkyl group, an alkoxy group, a nitro group, or a halogen atom independently among an upper formula, 
respectively, R2 expresses a hydrogen atom or a methyl group, k and 1 express the integer of 0-3 independently, respectively, and 
m and n express the integer of 0-20 independently, respectively.) However, m+n is not 0. 

[0009] ** polycarbonate copolymer this invention moreover, in [ all / that is expressed with a general formula (1-a) and a general 
formula (2-a) ] a repeat structural unit the repeat structural unit expressed with a general formula (1-a) ~ 5-90-mol % ~ the 
polycarbonate resin constituent of the aforementioned ** which is what is included — ** The polycarbonate resin constituent of 
the aforementioned ** whose weight average molecular weight of a polycarbonate copolymer is 10000-150000, or **, ** It is 
related with the manufacture method of the optic which carries out injection molding at the resin temperature of 220-350 degrees 
C, and 50-150 degrees C of die temperatures in manufacturing an optic using the resin constituent of either the optic and ** 
aforementioned ** - ** which fabricates the resin constituent of either the aforementioned ** - **, and is obtained. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The polycarbonate resin constituent of this 
invention is characterized by containing the polycarbonate copolymer which comes to contain the repeat structural unit expressed 
with the aforementioned general formula (1-a) and a general formula (2-a), and a phosphorous acid ester compound. The 
polycarbonate copolymer concerning this invention the dihydroxy compound expressed with the dihydroxy compound, the 
general formula (2), and (** 3) which are expressed with a general formula (1) and (** 3) The repeat structural unit expressed 
with the aforementioned general formula (1-a) guided from the compound which is made to act with a carbonate precursor, is 
obtained by copolymerizing, and is expressed with a general formula (1), and a carbonate precursor, It is the copolymer which 
has both the repeats structural unit of the repeat structural unit expressed with the aforementioned general formula (2-a) guided 
from the compound expressed with a general formula (2), and a carbonate precursor as an indispensable repeat structural unit. 
You may be any of a random copolymer, an alternating copolymer, or a block copolymer. 
[0011] 
[Formula 3] 
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HO 





CH 3 CHa 




CHd CHb 



(8 a ) 
H0- 



-0H 
(Rs) 



CH 3 CH 9 



(2) 



(The inside of an upper formula, Rl s R2, R3, and k, 1, m and n are the same as the above) 

[0012] Preferably, it is 5-90-mol %, and the rate of a repeat structural unit expressed with the following formula (1-a) contained 
in [ all / that is expressed with a general formula (1-a) and a general formula (2 -a) ] a repeat structural unit also in these 
polycarbonate copolymers when the balance of many physical properties, such as thermal resistance and machine physical 
properties, is taken into consideration is 10-80-mol %, and is 20-70-mol % still more preferably. 

[0013] It sets to a general formula (1-a) and a general formula (2-a), and is Rl. And R3 An alkyl group, an alkoxy group, a nitro 
group, or a halogen atom is expressed independently, respectively, preferably The straight chain which may have the straight 
chain which may have the substituent, branching or the annular alkyl group, and the substituent, Branching or an annular alkoxy 
group, a nitro group, or a halogen atom is expressed, and the alkoxy group, nitro group, or halogen atom of the carbon numbers 
1-20 which may have preferably the straight chain of the carbon numbers 1-20 which may have the substituent, branching or the 
annular alkyl group, and the substituent is expressed. 

[0014] Preferably, it is Rl. And R3 The straight chain which is not replaced [ of carbon numbers 1-10 ], or the alkyl group of 
branching, It is the alkoxy group or chlorine atom of the straight chain which is not replaced [ of carbon numbers 1-10 ], or 
branching, more preferably They are a methyl group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, an isobutyl 
machine, a tert-butyl, a methoxy machine, an ethoxy basis, n-propoxy group, an isopropoxy group, an n-butoxy machine, an iso 
butoxy machine, a tert-butoxy machine, or a chlorine atom. Rl And R3 It carries out and a methyl group or especially a chlorine 
atom is desirable. Moreover, it sets to a general formula (1-a), and is R2. A hydrogen atom or a methyl group is expressed. 
[0015] In a general formula (1-a) and a general formula (2-a), the integer of 0-3 is expressed independently, respectively, and k 
and 1 are 0, 1, or 2, and are 0 or 1 more preferably. As k and 1, especially the integer 0 is desirable. Moreover, in a general 
formula (1-a), the integer of 0-20 is expressed independently, respectively, preferably, it is the integer of 0 to 10 and they are [ m 
and n are the integers of 0-5, and ] the integer of 0-2 still more preferably. As m and n, especially the integer 1 is desirable. 
However, m+n is not 0 in these cases. 

[0016] a general formula (1-a) - and ~ a general formula (2-a) - expressing - having « a repeat - a structural unit ~ setting ~ 
carbonate ~ combination ~ or - carbonate — combination - containing - a substituent — substitution ~ a position - Spirobi - 
an indan ~ structure — inside - the benzene ring — a top ~ respectively - four - five ~ six — or ~ seven -- place ~ it is - or — 
four — ' ~ five - ' — six - ' — or — seven ~ 

[0017] Especially the repeat structural unit expressed with the following formula (1-a-A) (** 4) also in the repeat structural unit 
expressed with a general formula (1-a) is desirable, and especially the repeat structural unit expressed with the following formula 
(2-a-A) (** 4) also in the repeat structural unit expressed with a general formula (2-a) is desirable. 
[0018] 
[Formula 4] 
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(the inside of a formula, Rl, R2, R3, k, and 1 — it m calls and n is the same as the above) 

[0019] As described above, the polycarbonate copolymer concerning this invention makes a carbonate precursor act on the 
dihydroxy compound expressed with the dihydroxy compound expressed with the aforementioned general formula (1), and the 
aforementioned general formula (2), and is obtained by copolymerizing (Japanese Patent Application No. No. 357664 [ nine to 
]). As the manufacture method, it is a method given in (28) macromolecule composition, well-known edition [ 4th ] various 
polycarbonate polymerization method [, for example, experimental science lecture, 23 1 -242 pages, and the Maruzen publication 
(1988), for example,], such as a solution polymerization method, an ester-interchange method, or interfacial polymerization, is 
used. The method of making carbonate precursors (for example, halogenation carbonyl compounds, such as carbonic acid diester 
compounds, such as a dimethyl carbonate, diethyl carbonate, and a diphenyl carbonate, and a phosgene etc.) react to the 
dihydroxy compound typically expressed with the dihydroxy compound expressed with a general formula (1) and a general 
formula (2) is used. 

[0020] Especially as molecular weight of the polycarbonate copolymer concerning this invention, although not limited, usually, 
as molecular weight of the standard polystyrene conversion measured by GPC (gel permeation chromatography), it is 
5000-200000, and weight average molecular weight is 10000-150000, and is 15000-120000 more preferably. Moreover, 
especially as a polydispersity index expressed as a ratio of weight average molecular weight and number average molecular 
weight, although not limited, preferably, it is 1.5-20.0, and it is 2.0-15.0 and is 2.0-10.0 still more preferably. 
[0021] The polycarbonate copolymer concerning this invention may be the repeat structural unit expressed with a general 
formula (1-a) or a general formula (2-a), and may be a polycarbonate copolymer which comes to contain two or more different 
repeat structural units. Moreover, you may be the polycarbonate copolymer which comes to contain other repeat structural units 
other than the repeat structural unit expressed with a general formula (1-a) or a general formula (2-a). the repeat structural unit 
guided from other dihydroxy compounds other than the dihydroxy compound by which other repeat structural units other than 
the repeat structural unit expressed with a general formula (1-a) or a general formula (2-a) are expressed with a general formula 
(1) or a general formula (2) it is - as this dihydroxy compound ~ various kinds - a well-known aromatic dihydroxy compound 
or an aliphatic dihydroxy compound can be illustrated 

[0022] As an example of this aromatic dihydroxy compound For example, screw (4-hydroxyphenyl) methane, 1, and 1 -screw 
(4-hydroxyphenyl) ethane, 1, 2-screw (4-hydroxyphenyl) ethane, a screw (4-hydroxyphenyl) phenylmethane, A screw 
(4-hydroxyphenyl) diphenylmethane, screw (4-hydroxyphenyl)- 1-naphthyl methane, 1 and 1 -screw (4'-hydroxyphenyl)-l -phenyl 
ethane, 2 and 2-screw (4'-hydroxyphenyl) propane "[bisphenol A]", A 2-(4'-hydroxyphenyl)-2-(3'-hydroxyphenyl) propane, 2 and 
2-screw (4-hydroxyphenyl) butane, 1, and 1 -screw (4'-hydroxyphenyl) butane, 2 and 2-screw (4'-hydroxyphenyi)-3 -methyl 
butane, 2, and 2-screw (4-hydroxyphenyl) pentane, 3 and 3-screw (4-hydroxyphenyl) pentane, 2, and 2-screw 
(4-hydroxyphenyl) Hexane, A 2 and 2-screw (4'-hydroxyphenyl) octane, 2, and 2-screw (4'-hydroxyphenyl)-4-methyl pentane, 2 
and 2-screw (4'-hydroxyphenyl) heptane, 4, and 4-screw (4'-hydroxyphenyl) Heptane, 2 and 2-screw (4'-hydroxyphenyl) 
tridecane, 2, and 2-screw (4'-hydroxyphenyl) octane, 2 and 2-screw (3 - methyl -4-hydroxyphenyl) propane, 2 and 2-screw (3 
ethyl -4'-hydroxyphenyl) propane, 2 and 2-screw (3 '-n-propyl -4'-hydroxyphenyl) propane, 2 and 2-screw (3 '- isopropyl 
-4-hydroxyphenyl) propane, 2 and 2-screw (3 '-sec-butyl -4-hydroxyphenyl) propane, 2 and 2-screw (3 -tert-butyl 
-4-hydroxyphenyl) propane, 2 and 2-screw (3 '- cyclohexyl -4-hydroxyphenyl) propane, 2 and 2-screw (3 - allyl-compound 
-4'-hydroxyphenyl) propane, 2 and 2-screw (3 '- methoxy -4-hydroxyphenyl) propane, 2 and 2-screw (3\ 5 - dimethyl 
-4'-hydroxyphenyl) Propane, 2 and 2-screw (2*, 3', 5', 6'- tetramethyl-4'-hydroxyphenyl) propane, Screw (hydroxy aryl) alkanes, 
such as screw (4-hydroxyphenyl) cyano methane, 1-cyano -3, 3-screw (4'-hydroxyphenyl) butane, 2, and 2-screw 
(4 , -hydroxyphenyl) hexafluoro propane [0023] 1 and 1 -screw (4-hydroxyphenyl) cyclopentane, 1, and 1-screw 
(4-hydroxyphenyl) cyclohexane, 1 and 1-screw (4*-hydroxyphenyl) cycloheptane, 1, and 1-screw (3 '- methyl -4-hydroxyphenyl) 
cyclohexane, 1 and 1-screw (3\ 5 '- dimethyl -4*-hydroxyphenyl) cyclohexane, 1 and 1-screw (3*, 5 dichloro -4-hydroxyphenyl) 
cyclohexane, A 1 and 1-screw (3 methyl -4'-hydroxyphenyl)-4-methylcyclohexane, 1 and 1-screw (4-hydroxyphenyl) - 3, 3, a 
5-trimethyl cyclohexane, Screw (hydroxy aryl) cycloalkanes, such as 2 and 2-screw (4 ! -hydroxyphenyl) norbornane, 2, and 
2-screw (4'-hydroxyphenyl) adamantane 4 4' - A dihydroxy diphenyl ether, 4, 4' - Dihydroxy -3, a 3'-dimethyl diphenyl ether, 
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Screw (hydroxy aryl) ether, such as the ethylene glycol screw (4-hydroxyphenyl) ether, 4 4' - A dihydroxydiphenyl sulfide, 3, the 
3'-dimethyl -4, a 4-dihydroxydiphenyl sulfide, 3 3 , -dicyclohexyl - 4 ^-dihydroxydiphenyl sulfide, Screw (hydroxy aryl) sulfides, 
such as 3, 3-diphenyl -4, and a ^-dihydroxydiphenyl sulfide Screw (hydroxy aryl) sulfoxides, such as 4, a 4'-dihydroxydiphenyl 
sulfoxide, 3, the 3'-dimethyl -4, and a 4'-dihydroxydiphenyl sulfoxide Screw (hydroxy aryl) sulfones, such as 4, 4-dihydroxy 
diphenylsulfone, 4, 4'-dihydroxy -3, and 3'-dimethyl diphenylsulfone Screw (hydroxy aryl) ketones, such as a screw 
(4-hydroxyphenyl) ketone and a screw (4-hydroxy-3-methylphenyl) ketone [0024] Furthermore, 7, 7-dihydroxy -3, 3', 4, 
4'-tetrahydro - 4, 4, 4', 4'-tetramethyl - 2 2'-Spirobi (2H-l-benzo pyran), Transformer - 2 Three - Screw -2 (4-hydroxyphenyl) - 
Butene, 9 and 9-screw (4'-hydroxyphenyl) fluorene, 3, and 3-screw -2 (4-hydroxyphenyl) - Butanone, 1, 6-screw 
(4'-hydroxyphenyl) - 1 Six - Hexane dione, alpha, alpha, alpha', alpha-tetramethyl - alpha, alpha-screw (4-hydroxyphenyl)-para 
xylene, alpha, alpha, alpha', alpha'-tetramethyl - A - screw (4-hydroxyphenyl)-meta xylene, and alpha and alpha'4, 4'-dihydroxy 
biphenyl, hydroquinone, a resorcinol, etc. are mentioned. Furthermore, an aromatic dihydroxy compound including ester 
combination which can be manufactured by making two mols of bisphenol A, iso phthaloyl chloride, or one mol of tele phthaloyl 
chloride react, for example is also useful. 

[0025] As an example of this aliphatic dihydroxy compound 1, 2-dihydroxy ethane, 1, 3-dihydroxy propane, 1, 4-dihydroxy 
butane, 1, 5-dihydroxy pentane, the 3-methyl -1, 5 -dihydroxy pentane, 1, 6-dihydroxy hexane, 1, 7-dihydroxy heptane, 1, 
8-dihydroxy octane, 1, 9-dihydroxy nonane, 1, 1 0-dihydroxy decane, 1, and 1 1 -dihydroxy undecane, 1, 1 2-dihydroxy dodecane, 
dihydroxy neopentyl, 2-ethyl -1, 2-dihydroxy hexane, Dihydroxy alkanes, such as the 2-methyl -1 and 3-dihydroxy propane, 
Dihydroxy cycloalkanes, such as 1, 3-dihydroxy cyclohexane, 1, and 4-JIHIDOKI lion clo hexane and 2, and 2-screw 
(4'-hydroxyl cyclohexyl) propane, can be mentioned. Furthermore, o-dihydroxy xylylene, m-dihydroxy xylylene, p-dihydroxy 
xylylene, 1, 4-screw (2'-hydroxyethyl) benzene, 1, 4-screw (3'-hydroxypropyl) benzene, 1, 4-screw (4-hydroxy butyl) benzene, 
Dihydroxy compounds, such as 1, 4-screw (5-hydroxy pentyl) benzene, 1, 4-screw (6'-hydroxy hexyl) benzene, 2, and 2-screw 
[4'-(2"-hydroxyethyloxy) phenyl] propane, can be mentioned. 

[0026] Furthermore, you may contain the repeat structural unit guided from 2 functionality compounds other than the 
above-mentioned dihydroxy compound as other repeat structural units other than the repeat structural unit expressed with a 
general formula (1-a) or a general formula (2-a). That is, as 2 functionality compounds other than this dihydroxy compound, 
compounds, such as an aromatic dicarboxylic acid, an aliphatic dicarboxylic acid, an aromatic diamine, an aliphatic diamine, 
aromatic diisocyanate, and aliphatic diisocyanate, are mentioned. By using these 2 functionality compounds, the polycarbonate 
copolymer which contains bases, such as an imino group, an ester machine, an ether machine, an imido basis, an amide group, an 
urethane machine, and a urea machine, in addition to a carbonate machine is obtained, and this invention also includes this 
polycarbonate copolymer. 

[0027] When other repeat structural units other than the repeat structural unit expressed with a general formula (1-a) or a general 
formula (2-a) are contained, The rate for which the repeat structural unit expressed with the general formula ( 1 -a) and general 
formula (2-a) in [ all ] a repeat structural unit accounts If it is the range which does not spoil the effect of a request of this 
invention, although it is not restricted especially, usually, it is more than 50 mol %, and it is more than 70 mol %, and is more 
than 90 mol % more preferably, the repeat unit expressed with the aforementioned general formula (1-a) and a general formula 
(2-a), without containing other repeat repeat structural units in order to acquire the effect of this invention to the maximum extent 
~ a shell ~ especially a copolymer is desirable 

[0028] It may set to the polycarbonate copolymer concerning this invention, and you may be reactant end groups, such as a 
hydroxy group, a halo hoe mate machine, and a carbonate machine, and an end group may be an inactive end group closed by the 
molecular weight modifier. Although there is especially no limit, usually, it is 0.001 -10-mol % to the total number of mols of a 
structural unit, and the amount of the end group in the polycarbonate copolymer concerning this invention is 0.01-5-mol %, and 
is 0.1-3-mol % more preferably. 

[0029] In case the polymerization of the polycarbonate copolymer concerning this invention is carried out and it is manufactured 
according to the aforementioned method, it is desirable to perform a polymerization to the bottom of existence of a molecular 
weight modifier in order to adjust molecular weight. That what is necessary is just the molecular weight modifier of various 
known which is not limited especially as this molecular weight modifier, and is used in the case of a well-known polycarbonate 
polymerization For example, a hydroxy aliphatic compound, a univalent hydroxy aromatic compound, or its univalent derivative 
for example, the alkali metal of a univalent hydroxy aliphatic compound or a hydroxy aromatic compound or an 
alkaline-earth-metal salt - A univalent hydroxy aliphatic compound or the halo hoe mate compound of a hydroxy aromatic 
compound, The carbonate of a univalent hydroxy aliphatic compound or a hydroxy aromatic compound etc., A univalent 
carboxylic acid or its derivatives (for example, the alkali metal of a univalent carboxylic acid or an alkaline-earth-metal salt, acid 
halide of a univalent carboxylic acid, ester of a univalent carboxylic acid, etc.) are mentioned. Although what is necessary is just 
to use according to a request in order for especially the amount of the molecular weight modifier used not to restrict and to adjust 
it to the target molecular weight, it is usually 0.001-10-mol % to the total number of mols of the dihydroxy compound which 
carries out a polymerization, and is 0.01-5-mol % preferably. 

[0030] The polycarbonate resin constituent of this invention is characterized by containing the polycarbonate copolymer which 
comes to contain the repeat structural unit expressed with the aforementioned general formula (1-a) and a general formula (2-a), 
and a phosphorous acid ester compound, the polycarbonate copolymer 100 weight section in which the amount of the 
phosphorous acid ester contained in the resin constituent of this invention usually comes to contain the repeat structural unit 
expressed with a general formula (1-a) and a general formula (2-a) ~ receiving - 0.0005 - 5 weight section — it is ~ desirable ~ 
0.001 - 3 weight section - it is 0.01-2 weight section more preferably 
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[003 1] Various well-known derivatives can be used as a phosphorous acid ester compound used for the polycarbonate resin 
constituent of this invention. As an example of this compound, namely, for example, trimethyl phosphite, Triethyl phosphite, 
tributyl phosphite, trioctyl phosphite, Tris (2-ethylhexyl phosphite), TORINO nil phosphite, Tridecyl phosphite, tris (tridecyl) 
phosphite, trio KUTADE sill phosphite, Tristearylphosphite, tris (2-chloro ethyl) phosphite, Trialkyl phosphite, such as tris (2, 
3-dichloro propyl phosphite) Tris cycloalkyl phosphite, such as tricyclohexyl phosphite Triphenyl phosphite, tricresyl phosphite, 
tris (ethyl phenyl) phosphite, Tris aryl phosphite, such as tris (2, 4-G t-buthylphenyl) phosphite and tris (nonylphenyl) phosphite 
Arylated-alkyl phosphite, such as phenyl-JIDESHIRU phosphite, diphenyl-isooctylphosphite, diphenyl-2-ethylhexyl phosphite, 
diphenyl-desyl phosphite, and diphenyl-tridecyl phosphite [0032] Screw (tridecyl)-pen TAERI styryl-diphosphite, distearyl-pen 
TAERI styryl-diphosphite, Diphenyl-pen TAERI styryl-diphosphite, screw (nonylphenyl)-pen TAERI styryl-diphosphite, Screw 
(2, 4-G tert-buthylphenyl)-pen TAERI styryl-diphosphite, Screw (2, 6-G tert-butyl-4-methylphenyl)-pen TAERI 
styryl-diphosphite, Diphosphite, such as tetraphenyldipropyleneglycoldiphosphite, a tetrapod (tridecyl) -4, and 
4'-isopropylidenediphenyldiphosphite Mentioning a tetrapod (2, 4-G tert-buthylphenyl) -4, 4'-diphenyl phosphite, tetrapod 
phenyl tetrapod (tridecyl) PENTAERI styryl tetrapod phosphite, trilauryl trithiophosphite, etc. is not limited to these, these 
phosphorous acid ester compounds are independent ~ or two or more kinds can be used, combining 
[0033] the various kinds which especially a limit does not have and usually manufacture a resin constituent as a method of 
manufacturing the polycarbonate resin constituent of this invention « it can carry out by the well-known method Namely, (1) As 
opposed to the polycarbonate solution pass after treatment and the refining process after polymerization reaction How (the 
solution blending method) to isolate polymer as solid-states (for example, fine particles or a pellet etc.) after adding the 
above-mentioned phosphorous acid ester compound and mixing, Or (2) Once, after isolating a polycarbonate from the 
aforementioned polycarbonate solution as a solid-state, the above-mentioned phosphorous acid ester compound is added to this 
solid-state. How to carry out distributed mixture with various, still better known mixed equipments (for example, a turn bull 
mixer, a Henschel mixer, a ribbon blender, a super mixer, etc.), and carry out, Or (3) After carrying out distributed mixture with 
various mixers as above-mentioned, it is the method of carrying out melting kneading with an extruder, a Banbury mixer, a roll, 
etc. Moreover, even if it uses these methods together, it does not interfere. 

[0034] The polycarbonate resin constituent of this invention is the range which does not spoil the effect of a request of this 
invention. The various, still better known additives at the time of manufacture or fabrication, for example, an antioxidant, a 
thermostabilizer for example, a phenol system, a hindered phenol system, a sulfur system, and a phosphoric-acid metal salt ~ 
ultraviolet ray absorbents, such as a phosphorous acid metal salt, lubricant, the flame retarder of an organic halogenated 
compound system, a release agent, a pigment, a color, a fluid improvement agent, an antistatic agent, a glass fiber, a glass bead, a 
barium sulfate, and Ti02 etc. - it can add collectively 

[0035] The polycarbonate resin constituent of this invention is the range which does not spoil a desired effect, and can also be 
used as a molding material by blending with the aromatic polycarbonate guided from 2 and 2-screw (4'-hydroxyphenyl) propane 
at the time of manufacture or fabrication. Furthermore, it is possible to use together with other polymer and to use it as a molding 
material. As other polymer, polyethylene, polypropylene, polystyrene, ABS plastics, a polymethyl methacrylate, poly truffe 
RUORO ethylene, a polytetrafluoroethylene, a polyacetal, a polyphenylene oxide, a polybutylene terephthalate, a polyethylene 
terephthalate, a polyamide, a polyimide, a polyamidoimide, polyether imide, a polysulfone, polyether sulphone, PARAOKISHI 
benzoyl system polyester, a polyarylate, a polysulfide, etc. are mentioned. 

[0036] the polycarbonate resin constituent of this invention — thermoplasticity ~ it is — a melting state ~ sinking in to injection 
molding, extrusion molding, blow molding, a filler, etc. ~ possible - further ~ various kinds, such as compression molding and 
solution casting, ~ it can fabricate easily by the well-known forming method 

[0037] The polycarbonate resin constituent of this invention can be fabricated as a molding material to the building materials of 
optical materials, such as a substrate of information record media, such as chassis, such as an electrical machinery and apparatus, 
housing material, electronic parts, autoparts, and an optical disk, and a camera, a lens of spectacles, and a glass alternative etc. 
Especially, since the polycarbonate resin constituent of this invention is excellent in transparency, machine physical properties, 
and thermal resistance, and has low form birefringence and is further excellent in the melting fluidity, it is very useful as a 
molding material for [ various ] optics. 

[0038] As an optic of this invention, various optics, such as optical lenses, such as optical recording medium substrates, such as 
an optical disk substrate and a magneto-optic-disk substrate, and a pickup lens, a plastic plate for liquid crystal cells, and prism, 
can be mentioned. These optics can be suitably manufactured by the various forming methods (typically injection molding etc.) 
better known than the former which was mentioned above. 

[0039] As compared with the general-purpose bisphenol A polycarbonate, the polycarbonate copolymer concerning this 
invention is a low birefringence, melting trend-of-the- world kinesis has the feature of being good, and the fabrication of it at low 
temperature is attained comparatively. In case the optic of this invention is manufactured, it is the resin temperature of 230-340 
degrees C, and 60-140 degrees C of die temperatures, and they are the resin temperature of 240-330 degrees C, and 70-130 
degrees C of die temperatures more preferably. At the time of fabrication, if resin temperature is too high, disassembly of a resin, 
coloring, etc. will no longer be avoided and transparency will fall. On the other hand, when resin temperature passes too much 
low, a melting fluidity is not fully acquired, but the imprint nature of metal mold becomes bad, or there are problems, like a 
birefringence becomes large. Furthermore, if too high, problems, like the deformation at the time of mold release becomes large 
will arise, and problems, like the birefringence of the optic which will be obtained if too low becomes large produce the die 
temperature at the time of fabrication. 

[0040] The desirable method of manufacturing the optic of this invention is the method of carrying out injection molding in the 
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range of the resin temperature of 220-350 degrees C, and 50-150 degrees C of die temperatures. Thus, the optic of this invention 
obtained has low form birefringence, is excellent in many performances (for example, the optical recording property as an 
optical disk, endurance, etc.), and very useful. 
[0041] 

[Example] Although an example is given and this invention is hereafter explained further to a detail, this invention is not limited 
to the following examples. In addition, measurement of the physical properties of the polycarbonate manufactured in the 
following examples of manufacture and examples of comparison manufacture was performed by the following methods. 
[Measurement of molecular weight] The 0.2-% of the weight chloroform solution of an aromatic polycarbonate was measured by 
GPC (gel permeation chromatography) [the Showa Denko K.K. make and System- 1 1], and weight average molecular weight 
(Mw) was calculated. In addition, measured value is a value of standard polystyrene conversion. 

[Melt viscosity] The Shimazu quantity-ized formula flow tester (CFT500A) was used, and it measured using the orifice with a 
diameter [ of 0. 1cm ], and a length of 1cm by 100kg of loads. 

[0042] The agitator, the reflux cooling pipe, and the dip tube for phosgene (carbonyl chloride) entrainments were prepared in the 
flask of 21. of example of manufacture 1 inner capacity. 138.74g (0.35 mols) of dihydroxy compounds expressed with the 
following formula (1-1) (** 5) and 46.26g (0. 15 mols) of dihydroxy compounds expressed with the following formula (2-1) (** 
5) were inserted in this flask, and phenol 0.423g (part for pair diol [ 0.0045 mols; 0.9 mol % ]), pyridine 197.75 (2.50 mols), and 
dichloromethane 700g was further inserted in it as an end halt agent. 
[0043] 
[Formula 5] 

CHa CHa 




q^0-CH 2 -CH 2 0H 



CH 8 CH 3 (1-1) 




(2-1) 



[0044] Churning mixture of the after that and reaction mixture on which phosgene 64.35g (0.65 mols) was bet for 3 hours and 
which supplied it to this mixture under ice-cooling was carried out for further 1 hour. Rinsing was repeated until the water layer 
became neutral, after washing in hydrochloric-acid solution 5% after the reaction end and removing a superfluous pyridine as a 
hydrochloride. After having separated liquids, taking out the organic layer and distilling off a dichloromethane under reduced 
pressure, the polycarbonate copolymer (random copolymer) which comes to contain the repeat structural unit expressed with the 
following formula (1-a-l) and a formula (2-a-l) (** 6) was obtained by the white powder solid-state by grinding and drying at 
100 degrees C for 1 hour. Weight average molecular weight was 98000. When the 0 degree C - 300 degrees C temperature 
requirement performed differential thermal analysis by the scanning calorimeter (DSC-3100, the Mac Saiensu-Sha Co., Ltd. 
make), the glass transition temperature (Tg) was 145 degrees C. Moreover, the melt viscosity in 220 degrees C was 5500poise. 
[0045] 
[Formula 6] 
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CH 3 CH, (1-a-l) 




(2-a- 1) 



[0046] 1-% of the weight deuteration chloroform solution of the obtained polycarbonate copolymer The result which measured 1 
H-NMR was shown below. 

- 1 H-NMR delta (CDC13):1.3 (s, 12H), 1.4 (s, 12H), 2.3 (m, 8H), 3.9-4.5 (m, 8H), 6.3-7.2 (m, 12H) 
-IR(KBrmethod):1750cm- 1 or 1780cml-[-O-C(-O)-O-] 

Above By asking for the integration ratio of the proton of an ethylene chain, and the proton on a ring by 1 H-NMR measurement, 
it was checked that the mole ratio of the repeat structural unit expressed with the formula in the obtained polycarbonate 
copolymer (1-a-l) and the repeat structural unit expressed with a formula (2-a-l) is 70:30. 

[0047] From example of comparison manufacture 1 bisphenol A, and the phosgene, the well-known polycarbonate was 
manufactured according to the following conventional method (interfacial polymerization). The agitator which equipped the 
flask with a baffle of 21. of inner capacity with grid wings, the reflux cooling pipe, and the dip tube for phosgene entrainments 
were prepared. 1 14g (0.50 mols) bisphenol A, a 56g (1.40 mols) sodium hydroxide, 2.58g 4-tert-butylphenol, and 600ml 
deionized water were inserted in this flask, and solution- was prepared. Then, the 600ml dichloromethane was added in this 
solution, and it considered as 2 phase mixture. The 59.4g (0.60 mols) phosgene was supplied to this mixture with 9.9g speed of 
supply for /, agitating this 2 phase mixture. The 0.08g triethylamine was added into reaction mixture after the supply end of a 
phosgene, and churning mixture was carried out for 90 more minutes. Then, churning was stopped, reaction mixture was 
separated, hydrochloric-acid solution neutralized the dichloromethane phase, and deionized water was used, and it washed until 
the quality of electric field was no longer substantially detected by the aquosity penetrant remover. Then, the aromatic 
polycarbonate of a solid state was obtained from the dichloromethane phase by carrying out evaporation distilling off of the 
dichloromethane. Weight average molecular weight was 51000 and the melt viscosity in 300 degrees C was 5400poise. 
[0048] According to the method of a publication, the polycarbonate copolymer (mole ratio 50:50) of bisphenol A and 
spiro-bi-indanol was manufactured in example of comparison manufacture 2 JP,63-314235,A, and the example 7. The weight 
average molecular weight of the obtained polycarbonate copolymer was 44800, and the melt viscosity in 280 degrees C was 
4800poise. 

[0049] Example 1 (it is production of a disk form substrate to the manufacture row of the resin constituent of this invention) 
After mixing the polycarbonate copolymer 100 weight section and the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight 
section which were manufactured in the example 1 of manufacture in a Henschel mixer, in the single screw extruder (65mm), 
melting kneading was carried out, it was pelletized, and the ****** constituent was obtained. Injection molding of the obtained 
pellet was carried out with the 50t making machine, and the substrate with 0.6mm [ in thickness ] and a diameter of 120mm of 
simple disk type was obtained. Process conditions were the molding temperature of 260 degrees C, and 95 degrees C of die 
temperatures. 

[0050] Until an electrolyte is no longer substantially detected by the aquosity penetrant remover in the example 1 of example 2 
manufacture using deionized water. To the dichloromethane solution 100 weight section (it is 22 weight sections content in 22 % 
of the weight of polymer concentration, a part for i.e., a polymer solid-state) of the washed polycarbonate copolymer, the trioctyl 
phosphite diphenyl-2-ethylhexyl phosphite 0.44 weight section (it is 1 weight section to the polymer solid-state part 100 weight 
section) was added, and it agitated for 30 minutes at the room temperature. Then, it was operated by the method of a publication, 
and the same method for the example 1 of manufacture except discharging this polycarbonate solution in the methanol 500 
weight section, and obtaining polymer as a white powder solid-state. As for the resin constituent of the obtained polycarbonate 
copolymer, it turns out [ as opposed to / the polycarbonate copolymer 100 weight section / the result of the elemental analysis of 
Lynn ] that 0.5 weight section (0.5 % of the weight) content of the trioctyl phosphite diphenyl-2-ethylhexyl phosphite is carried 
out. The substrate of simple disk type was obtained pelletizing and by carrying out injection molding further like the method 
given [ this resin constituent ] in an example 1. 

[0051] In example 3 example 1, the substrate of simple disk type was obtained like the method of a publication in the example 1 
instead of the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight section except using the diphenyl-2-ethylhexyl phosphite 0.2 
weight section. 

[0052] In example 4 example 1, the substrate of simple disk type was obtained like the method of a publication in the example 1 
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instead of the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight section except using the screw (2, 6-G 
tert-butyl-4-methylphenyl)-pen TAERI styryl-diphosphite 0. 1 weight section. 

[0053] In example 5 example 1, the substrate of simple disk type was obtained like the method of a publication in the example 1 
instead of the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight section except using the tetrapod phenyl-tetrapod 
(tridecyl)-pen TAERI styryl-tetrapod phosphite 0.2 weight section. 

[0054] In addition to the tetrapod phenyl-tetrapod (tridecyl)-pen TAERI styryl-tetrapod phosphite 0.2 weight section, in example 
6 example 5, the substrate of simple disk type was obtained like the publication in the example 5 except using the pen TAERI 
styryl [3-(3, 5-G tert-butyl-4-hydroxyphenyl) propionate] 0.2 weight section. 

[0055] After mixing the polycarbonate copolymer 100 weight section and the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight 
section which were manufactured in the example 1 of example of comparison 1 comparison manufacture in a Henschel mixer, in 
the single screw extruder (65mm), melting kneading was carried out and the pelletized resin constituent was obtained. Injection 
molding of the obtained pellet was carried out with the 40t making machine, and the substrate with 0.6mm [ in thickness ] and a 
diameter of 120mm of simple disk type was obtained. Process conditions were the molding temperature of 340 degrees C, and 95 
degrees C of die temperatures. 

[0056] After mixing the polycarbonate copolymer 100 weight section and the tris (2, 4-G tert-buthylphenyl) phosphite 0.2 weight 
section which were manufactured in the example 2 of example of comparison 2 comparison manufacture in a Henschel mixer, in 
the single screw extruder (65mm), melting kneading was carried out and the pelletized resin constituent was obtained. Injection 
molding of the obtained pellet was carried out with the 50t making machine, and the substrate with 0.6mm [ in thickness ] and a 
diameter of 120mm of simple disk type was obtained. Process conditions were the molding temperature of 320 degrees C, and 95 
degrees C of die temperatures. 

[0057] In example of comparison 3 example 1, the substrate of simple disk type was obtained like the method of a publication in 
the example 1 except not using tris (2, 4-G tert-buthylphenyl) phosphite. 

[0058] The [evaluation method] The evaluation examination of the item shown below was performed using the substrate of 
simple disk type manufactured in each example and the example of comparison. The result was shown in the 1st following table 
(Table 1). 

(1) The transparency of the piece of an appearance test and the field state were viewing-observed, and were evaluated, 

O : Thing x: It crocodiles, there are not a crack, a field dry area, etc., and it is transparent and colorless, and is the crocodiling 

good thing (2) all light transmission (permeability is called hereafter) of a field state by which a crack, a field dry area, etc. are 

observed. 

The ASTMD-1003 method was followed. 

(3) It measured by the BABINE compensation machine type method using the birefringence precision stress meter (Toshiba 
glass incorporated company and SVP-30-II). 

(4) After leaving it in a hot-an-drying machine in the thermal resistance of 120 degrees C for 24 hours, the test piece was taken 
out, and it observed with the naked eye and evaluated. 

O : YI value of the substrate of the thing (5) hue simple disk type with which coloring of a thing x:moldings without coloring of a 
moldings, distortion of a front face, a crack, etc., distortion of a front face, a crack, etc. are observed was measured. 
[0059] 
[Table 1] 
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the moldings which fabricates the polycarbonate copolymer of this invention and is obtained had transparency, good thermal 
resistance, etc., and having low form birefringence became whether to be difference so that clearly from the 1st table 
[0060] Example 7 (production and evaluation of an optical disk) 

After drying the resin constituent (the shape of a pellet) manufactured in the example 1 at 120 degrees C for 18 hours, injection 
molding was performed at 260 degrees C. That is, metal mold was equipped with the stamper which has a mirror plane, and the 
moldings of the shape of a disk with an outer diameter [ of 130mm ] and a thickness of 1.2mm was obtained. The core of the 
obtained substrate was pierced so that it might become the bore of 15mm, and it was used as the doughnut-like disk. Next, 
vacuum deposition of aluminum was performed on one side of a substrate, and the 600A reflecting layer was prepared. The 
birefringence of the obtained optical disk and BER (bit error rate) were measured. The bit error rate measured the incidence rate 
of an error of the readout of record using the wavelength of 780nm, linear velocity 2 m/sec, and the 0.8mW laser beam. The 
result was shown in the 2nd following table (Table 2). 

[0061] The resin constituent manufactured in the example 1 of example of comparison 4 comparison was used, and the optical 
disk was manufactured by the same method as the above-mentioned example 7. The result which measured the birefringence of 
the obtained optical disk and BER (bit error rate) was shown in the 2nd following table. 

[0062] The resin constituent manufactured in the example 2 of example of comparison 5 comparison was used, and the optical 
disk was manufactured by the same method as the above-mentioned example 7. The result which measured the birefringence of 
the obtained optical disk and BER (bit error rate) was shown in the 2nd following table. 

[0063] The resin constituent manufactured in the example 3 of example of comparison 6 comparison was used, and the optical 
disk was manufactured by the same method as the above-mentioned example 7. The result which measured the bkefringence of 
the obtained optical disk and BER (bit error rate) was shown in the following table [ 2nd ]. 
[0064] 
[Table 2] 
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The optical disk obtained using the resin constituent containing the polycarbonate copolymer and phosphorous acid ester 

compound of this invention has good BER by the fall of a birefringence so that clearly from the 2nd table. 

[0065] 

[Effect of the Invention] The polycarbonate resin constituent of a polycarbonate copolymer and this invention containing a 
phosphorous acid ester compound is excellent in transparency, machine physical properties, thermal resistance, etc. a top with 
very little coloring, and has low form birefringence, its melting fluidity is still better, it is excellent in fabricating-operation 
nature, and useful to the optic which makes representation an optical disk substrate, a pickup lens, the plastic plate for liquid 
crystal cells, prism, an optical fiber, etc. The optical disk substrate which fabricates for example, the above-mentioned resin 
constituent, and is obtained as an optic of this invention excels [ birefringence ] in the optical recording property small. 



[Translation done.] 
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